ately in anl attempt to demonstrate tlle presence of a virus in tlle diseased glands.
THE GORDON BIOLOGICAL '1EST ANI) EXPERIMENTAL RESULTS.
The discovery of the phenoomenoni noxv generally knoxvn as Gordonl's biological test is without doubt the most valuable singlc conitribution made hitherto to the experimental study of Hoclgkin's diseasc.
In the first instance, Gordoni's procedlure was to grind the lymplhadenomatous glands in distilled water, and immediately to inject the resulting suspensions into rabbits and guinea-pigs. Several routes of injection were employedl: intraceiebral, corneal, and testicular in the rabbit; intracutaneous, subcutaneous, and intraperitoneal in the guinea-pig.
In these preliminary experiments the only result of: note was obtained in the guinea-pig, in which a local subcutaneous nodlule was produced, as had been found previously by C. C. Twort.3 Early in 1931, hovever, Gordon made two important changes in his technique. Instead of distilled water, ordinary laboratory broth was used in making the suspension, and this was allowed to macerate in the refrigerator for some six to ten days before injection.
The method at present used by Gordon is as follows A portion of the excised gland is fixed for section, and the remainder is minced as finely as possible with sterile scissors, weighed, and ground to a pulp in a sterile mortar.
Ordinary laboratory broth is added gradually to make a ten per cent. suspension. This is decanted into a sterile tube, and allowed to macerate in the refrigerator for six to ten days. Strict asepsis must be observed throughout the process if contamination is to be avoided. 0.4 to 0.5 c.c. of the resulting suspension is injected into the riglt postparietal region of the rabbit's brain, and the same dose is given intravenously.
Within a few days of intracerebral inoculation of such a suspension in the rabbit, the animal exhibits an encephalitic syndrome'which is peculiarly characteristic. For several days after injection it remains apparently normal, and then a condition of spastic ataxia develops quite rapidly. Inco-ordination and ataxia are accompanied by rigidity of the muscles. In an extreme case the animal is unable to stand; its back arches, it staggers and falls with the limbs stiffly extended.
The latent or 'incubation' period varies, and is usually from two to seven days. Gordon had one rabbit which he describes as very exceptional, in which the onset of paralysis was delayed for sixteen days.
In my series, the shortest time has been something less than twenty-four hours, and the longest thirty-seven days; this latter animal ran a typical course, progressing to death nine days after the onset.
The syndrome is accompanied by a marked and progressive loss of weight, recovery being followed by a corresponding increase, with usually a return to normal.
Apparently the failure of the earlier experiments with aqueous extracts was due, not to the absence of the encephalitogenic agent from the gland suspensions used, but to the fact that the tissue cells must be more or less thoroughly broken down in order to release the agent. This seems to be accomplished by the autolysis which occurs during the storage of the gland suspension, and it has since been found that although immediate injection of the suspension is effective in many instances, the process of maceration appears to render the result more certain.4 The procedure differs in no important particular from that detailed by Friedemann (10 c. cit.).
A weighed portion of finely minced gland is ground to a pulp in a quantity of acetone* in a sterilized mortar. The addition of a little sterile silver sand assists in the disintegration of the tissue. The pulp is allowed to remain in contact with the acetone for approximately fifteen minutes, at the end of which time the acetone-insoluble fraction is collected on a filter paper (Whatman No. 5) in an ordinary glass funnel. It is washed thoroughly with absolute alcohol and then with ether. The residue on the filter paper is dried in the incubator at 370 C., and the resulting dry powdery mass is suspended in a measured volume of twenty-five to thirty per cent. glycerine in distilled water. It is advisable to avoid a very heavy suspension, and in general the volume of glycerine used should be from five to ten times that of the gland mince extracted.
The glycerine suspension is allowed to remain on the bench for twenty-four to fortyeight hours; the undissolved material is then spun out (at 3,500 r.p.m. for fifteen minutes), and the supernatant glycerine is added to three times its volume of alcoholether. (Two volumes of absolute alcohol to one of ether.) The mixture at once becomes cloudy, and a flocculent precipitate gradually forms; it is usually complete withini fifteen minutes. This precipitate is collected by centrifuging, and taken up in buffered distilled water, the volume used being 2 c.c. for each gm. of minced gland extracted. The wet weight of the final precipitate is usually about one-tenth of that of the minced gland used, but is commonly less with a fibrous gland. * 25 to 50 c.c., according to the amount of gland mince used.
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Up to the present, lymphatic glands from thirteen cases of Hodgkin's disease have been extracted by this method, and in twelve a positive result has been obtained.
The negative extract was prepared from a gland which when fresh had given negative results by Gordon The results so far obtained are analysed in tables 4 and 5. They are confined to cases in which the clinical and histological evidence places the diagnosis beyond all reasonable doubt, and in which all the extracts prepared proved sterile by ordinary aerobic and anaerobic cultural methods.
It will be seen that in this series the percentage of positive results obtained in a given number of animals is appreciably higher with the Friedemann technique.
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The case of recitulosis associated with leukaemia (M. M.), which Professor Young has already discussed, is not included in this series. Extracts of the gland excised from the groin were prepared by Gordon's and by Friedemann's methods.
Of three rabbits injected intracerebrally with the Gordon suspensioil, one developed the characteristic spastic ataxia seven days after injection, and made a gradual recovery, with a return to nornal at the end of fourteen weeks. The other two animals remained healthy. The Friedemann extract was tested on two rabbits, one of which was unaffected, while the other became positive on the fourth day after inoculation, and ran a typical course terminating in death on the fourteenth day.
THE NATURE OF THE PARALYSIS.
Gordon has expressed the belief that the injection of bone-marrow extracts in rabbits results in a syndrome which is not identical with that induced by lymphadenoma gland suspensions, and suggests that true paralysis is a much more striking feature in the former.
So far as my observations go, I have been unable to detect any definite difference, except in one instance.
Three bone-marrow extracts, prepared as Gordon prepares his gland suspensions, gave a clinical picture in the rabbit quite indistinguishable from that given by the lymphadenomatous material, and this observation applies also to a number of extracts of pus prepared by Friedemann's method. Injection of a simple suspension of white cells in broth, isolated from blood taken during life from a case of myeloblastic leukoemia, did, however, produce a purely flaccid paralysis very different from the characteristic spastic ataxic syndrome.
COMMENTARY.
The experimental results here presented are based on a series of cases much too small to allow of any dogmatic statement. They serve to show, however, that the encephalitogenic agent of lymphadenoma can withstand a quite drastic chemical treatment, and suggest that in the routine application of the biological test as a diagnostic measure, the extraction of the diseased gland by Friedemann's technique may offer certain advantages.
This method of extraction is more complicated than that of Gordon, but I believe that the elimination of the strict asepsis so essential in the preparation of the broth suspension is adequate compensation for the additional manipulation involved.
It has had the great advantage that with reasonable care in the final stage of preparation, a sterile extract has been obtained even with heavily contaminated autopsy material.
If subsequent experience confirms the view that a positive test in lymphadenoma can be obtained in a high proportion of the animals injected, a further difficulty in the routine application of Gordon's test will be removed. Further, if immediate injection of the Friedemann extract is as effective as these preliminary results seem to promise, there will be no necessity for the repeated inoculation of the autolysing suspension, which is now considered advisable before the test is returned as negative in any given case.
-In assessing the-comparative merits of these two methods, however, it should be made clear that the b-roth used in making the Gordon gland suspensions was not prepared according to the formula given by Gordon. It does not seem probable that this deviation from.the original technique can have introduced any fallacy, but it is proposed that in the nex-t series of cases the broth employed by Gordon will be substituted for the Douglas digest broth previously used.
The real nature of Gordon's agent is still in dispute. Friedemann evidently believes that the encephalitogenic factors of bone-marrow and of lymphadenoma are one and the same.
Also, he has advanced experimental evidence in favour of the view that the pathogenic agent in bone-marrow is a proteolytic enzyme, thus suggesting that Gordon's agent, too, is a protease.
This view has been criticized by Gordon, on the grounds that while bone-marrow may be actively proteolytic in a dilution of 1 in 20,000, lymphadenoma glands are usually negative at 1 in 20.
If Gordon's suggestion that the pathogenic factor is a virus still awaits further proof, it is equally true that the available experimental evidence does not justify the conclusion that it is of the nature of a protease. It is probable that proteolytic enzymes are present in every cell of the body, with the exception of the red-blood corpuscles,10 and if we are to assume that Gordon's agent is a protease, it is very difficult to understand why it is absent so consistently from diseased glands in all conditions other than lymphadenoma.
NOTE.-This paper had gone to press before the publication of that of MacKenzie and Van Rooyen (Brit. Med. Journ., 1935, i, p. 406), so that it has not been possible to discuss their observations and conclusions.
It would appear that the modification of the JochmannLockemann technique which has been practised here gives more consistent results than the modification employed by MacKenzie and Van Rooyen.
